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Post-war Architecture 


N 5th April last we listened to what may yet prove 

to be a milestone in the history of the plastics 
industry—a radio broadcast discussion of the future use 
of plastics, among other materials, in architecture. It 
passed without special notice by the vast majority of 
people and indeed by many in the plastics industry. We 
wish to record it in these pages, for although the words 
were free from scientific weight yet they bore even 
greater value, for they were spoken by four individuals 
who have considerable renown in their separate fields, 
and such publicity is unique—Joseph Macleod, whose 
voice is known to every listener in the country, John 
Gloag, known to many as a novelist, and Messrs. 
Wornum and Barman, two famous architects youthful 
and vigorous in spirit if not quite so youthful in years. 

The discussion was on the use of plastics, light metals, 
and other new materials for building purposes, and so 
long as we have such champions in high places we need 
fear not at all for the future of our industry. 

We have said that this broadcast, which we publish 
on p. 111 with the kind permission of the British Broad- 
casting Corporation, may prove a milestone in our 
history. We think it so already. Fifty years ago, 
the plastics industry as we know it to-day did not 
exist except for the infant prodigy, celluloid, which 
may be called the first milestone. Even twenty- 
five years ago the industry was still in an uncrystallized 
form. Cellulose plastics had become firmly entrenched, 
but the working of synthetic resins had only just begun. 
Then followed a period of rapid growth—the erection of 
many factories, of a working cohesion among them, of 
increased and widespread use of plastics iri a hundred 
different industries, of the use 
of publicity by the factories, 


as churches are being razed to the ground by the new 
art of the modern Attila it gives us hope that the leaders 
are preparing for the time of reconstruction. 

Of great significance too is the freshness of outlook 
shown by the speakers. We are, of course, delighted 
that plastics are at long last recognized as materials of 
construction worthy of consideration by eminent archi- 
tects, but we are also pleased by the considered opinion 
that all these old and new materials, stone, concrete, 
aluminium, glass, plastics and timber, do not in fact, as 
Mr. Gloag says, compete with one another—they each 
have an appropriate part to play. 

Let us never forget this, and let us not strive to replace 
everything by plastics merely because an economic 
opportunity presents itself, for when they do fail when 
used in inappropriate places, the repercussions such 
failures have on all plastics are as harmful as they are 
undeserved. 

At some future date the proper channels for plastics 
will be fairly well defined, or, rather, a clearer per- 
spective of the whole subject will be seen. At present, 
with the rapid growth in their numbers, with their 
continual improvement, and with the discovery of still 
newer uses, the possibilities seem even greater than those 
for metals. When a more defined, although never 
confined form takes shape the whole world will be 
enriched thereby. 


Resin-Plywood Houses 


S an addition to Mr. Wornum’s remarks in the 
broadcast, which do not seem to include plastic 
materials for exterior house construction, we should 
like to point to certain American developments which 
go far beyond anything yet 

attempted here. In our July 





and the evolution of the 
technical journal—in itself a 
milestone of considerable im- 
portance in the lifetime of an 
industry. Now the next step, the 
use of the radio in putting for- 
ward the case for the materials 
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1939 issue we described the 
building of mass-produced 
bungalows (yet of individual 
—_ design) by the unit type of 
. 109 construction. More recently, 
research by the John B. Pierce 
Foundation of New York has 


of the industry, has taken place. 
That is why this broadcast is of 
such great moment to us. 

In itself the subject which the 
four men discussed is of tre- 
mendous importance to the 
world and supremely timely. 
To-day, when slums as well as 
public buildings, schools as well 
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resulted in the building of lovely 
one-floored. houses constructed 
very largely of resin-impreg- 
nated or resin-bonded plywood, 
completely weather - resisting. 
Here the plywood is not only 
used as external sheets (% in. 
thick), replacing brick walls, 
but these sheets act as “ webs ” 
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for four wooden girders and assist in  support- 
ing the structure. The girders themselves are of resin- 
impregnated plywood, one of them also functioning as 
the window sill, which runs completely round the house. 
The inside wall finish is of }-in. plywood sheet, glass 
wool insulation being filled between this and the outer 
sheets. 


Seeing Through the Job 


OW fantastic and how horrible seems the idea of 

an invisible aeroplane! In December, 1940, we 
suggested the possibility of such a thing, believing it 
possible, hoping it to be impossible. Yet Dr. Yarsley, 
the well-known plastics consultant, fishes out from the 
depth of his old collections of ancient prints excellent 
evidence that not only is the idea not a new one but that 
such aeroplanes were made in fair number at least as 
long ago as 1917, and were flying and doing reconnais- 
sance work for the Germans, over our lines. No wonder 
many of our moves were known to the enemy and 
countered, with apparently never a plane _ visible 
enough to be shot at. 

However, the whole story is given on another page 
in this issue. At least it will prove interesting to our 
readers if not to those who manufacture the modern 
aeroplane. To many plastic technologists, the early 
history of cellulose acetate sheet will prove enlightening. 
Certainly the general conception has been that although 
cellulose acetate as a chemical is as old almost as cellu- 
loid, yet its production in the factory did not take place 
until some time between 1920 to 1924. 

To us, personally, the whole subject is intriguing, for 
although attached to the R.F.C. during the last war, 
largely on experimental work, no information leaked out 
to us or the other scientific officers that the invisible 
aircraft had been produced either in Germany or in 
France. We live, but we don’t always learn much. 








THE WIND BLOWETH . -—On another page in 
this issue we give the information that a Mr. E. P. King 
has joined the board of directors of British Plywood 
Manufacturers, Ltd., to take charge of its new Aircraft 
Plastics Division. There are two obvious but highly sig- 
nificant points in the above statement. First and most 
important, that British Plywood Manufacturers, Ltd., 
have decided to create an Aircraft Plastics Division, and, 
secondly, that Mr. King is the person who will guide its 
scientific fortunes. This gentleman will forgive us, 
especially since we know him personally as a result of 
his work at De Havillands, if we place his advent secondary 
to the actual formation of an Aircraft Plastics Section in 
the company. It is this very formation, due largely to the 
acumen and foresight of one of the directors, Mr. I. M. 
Edelman, M.A. (Cantab.), that far transcends any other 
consideration, for it gives the world of plastics an inkling 
of the big movements that are taking and will take place in 
the future. It also tells us that the world outside is taking 
a very live interest in the synthetic resins and their value 
as structural materials. This fact is far more important 
than any entry of personalities into the picture. However, 
Mr. King is very much in the picture, and we welcome the 
news, for his past record and his belief in plastics give us 
bright hopes for the future of an exceedingly important 
section of our industry. 


THE PRESERVATION OF ARCHIVES.—While some 
of us may not like to hear, see or talk ‘‘ shop’’ in our 
leisure hours, we were quite excited recently to see a news 
‘* short ’’ in the local cinema dealing with the preservation 
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of valuable archives by the American State Department ir 
Washington. Some years ago it appears that the base 
ments of various houses surrounding the Governmeni 
building had been used as storehouses for Governmeni 
documents, uncared for and unenumerated. Among these 
were many historically valuable documents worthy of being 
preserved. A new department was set up to collect them, 
and, since many were in poor condition, it was decided to 
treat them with protection against further decay. The 
treatment of a letter written and signed by Benjamin 
Franklin was shown on the film as an example. After a 
preliminary treatment to bring out the faded writing, the 
letter was placed between two highly polished sheets of 
cellulose acetate. The whole was placed between the 
platens of an electrically heated daylight press and sub- 
jected to considerable pressure to form an_ indissoluble 
whole. In this condition such letters are protected against 
atmospheric conditions for very long periods and can be 
handled by students with safety. 


HOME GUARD IN THE FACTORY.—Our old friend, 
Mr. L. M. T. Bell, who is known throughout the plastics 
industry not only as the head of a well-known moulding 
factory, but also as author of one of the earliest technical 
books on plastics, views the place of the Home Guard in 
the defence system of the country in a manner we wish all 
other factories would adopt. 

On most evenings, as soon as work is finished, the whole 
of the staff belonging to the Home Guard is split into two 
sections, the one forming the defence and the other the 
attacking force, the whole of the initiative of attack being 
left to each side, the manner in which each is carried out 
changing and developing under the orders of the separate 
commanders. The results are extremely valuable, for not 
only clear thinking and co-ordination resulted, but con- 
tinual practice has introduced new ideas as to how new 
attacks can be developed and repelled. 

There is enormous enthusiasm among the men to take 
part in these exercises. Paper bags full of sawdust are used 
as hand grenades, and although they do no harm to the 
plastic presses, they leave no doubt as to the damage which 
can be inflicted. 

In addition to this, Mr. Bell, who acts as judge, has 
pieced together a very interesting cinematograph recording 
all the activities, which has proved so effective that other 
factories have borrowed it to display to their own units, 
and it has doubtless given a lot of encouragement not only 
to the movement but also to recruiting. 


NYLON YARN.—While we in this country are apt to 
regard nylon as a post-war possibility, only, that is, so far 
as it will affect the public, and to believe that even in the 
U.S.A. the public see little of it beyond tooth-brush bristles, 
it comes as a surprise to learn that nylon stockings are being 
produced there in very large quantities. A recent issue of 
the Du Pont Magazine states that in 1940 35,000,000 pairs 
were manufactured. In the last month of that year the 
rate of production had jumped to 68,000,000 pairs per 
annum. Three nylon plants—two at Seaford, Delaware, 
and one at Martinsville, Va.—are now in operation. 











So Now We Know 


A recent edition of a Glasgow paper contains the fol- 
lowing illuminating note :-— 

‘‘Plastic airplanes and motor cars are being made 
in increasing numbers by the United States war 
industry, according to figures published in New York, 
says B.U.P. 

‘“These plastic materials are made of wood, milk, 
shellac resins, carbolic acid and many other sub- 
stances, pressed under heat, moulded and _ forced 
through a die, like pushing tooth paste out of a tube.”’ 
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Right: Joseph Macleod. 
“... when they get down 
to practical plans they 
will find a whole wealth 
of new materials... 
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astonishing lightness 
of aluminium.” 


Plastics 


Left: Christian Right: Grey Wor- 
Barman, F.R.I.B.A. num, F.R.1.B.A. 
‘What means more “Resin treatment of 
to me . is the wood veneers 


papers opens up an 
enormous vista...’’ 


a 


Left: John Gloag. 
‘*Many new and excit- 
ing things will be done 

. after the war... 
with these light metals.”’ 


New Buildings for a New Age 


[NTRODUCING the participants—G. Grey Wornum, F.R.I.B.A., Christian 
Barman, F.R.I.B.A., and John Gloag—in the recent B.B.C. broadcast 
“New Buildings for a New Age,” Joseph Macleod told listeners that 
it was proposed, in debating the effect plastics and light metals may 
have on architecture, to link together several aspects of one subject 


MACLEOD : John Gloag, the novelist, 


who's’ written a lot about 
industrial designing, is here, and 
so are the architects and designers 
Grey Wornum and _ Christian 
Barman. 

As you probably know, a recon- 
struction committee has been 
appointed—only this week—by 
the President of the R.I.B.A. And 
it’s more than likely that when 
they get down to practical plans 
they’ll find a whole wealth of new 
materials and ideas derived 
straight from this war, just as 
happened with the last war—don't 
you think so, Gloag? 


GLOAG : That is perfectly true. I 


believe, in fact, I know, that 
research work and _ experiments 
are being carried out now which 
may have a far-reaching effect not 
only on the way we design houses 
in the future, but on the way we 
build and equip them, and the 
materials we use. A lot of writers 
and thinkers and architects are 
concerning themselves with the 
replanning of various cities and 
with large-scale schemes for 
re-housing; but industry can make 
such astounding contributions to 
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the technique of building, that, 
after the war, architecture may 
jump ahead a hundred years. 
Some industries at this moment 
are employing architects and 
other experts in design to investi- 
gate the possibilities of their 
materials in relation to building; 
so that side by side with war pro- 
duction peace-time research is 
going on. Something | really 
creative is also coming out of 
research purely for war purposes; 
something that will enable war 
production to be switched over to 
peace-time production; and it’s a 
good thought, when everything 
appears to be dedicated to the 
business of destruction, that one 
of the by-products, so to speak, 
should be constructive ideas for 
the future. Since the war started, 
we've not only put familiar 
materials to all kinds of new uses, 
but new associations of familiar 
materials have come about. For 
instance, it is now possible to weld 
metal direct to glass. Aluminium 
has actually been welded to glass, 
so that you can have catches put 
straight on to window panes. But 
that’s only one __ possibility. 





Imagine what it will mean to 
people to have heating bars on a 
pane of glass, so that you can 
enjoy big windows in a_ house 
without having a large chilly 
surface radiating cold in a room. 


MACLEOD: That will be a boon. 
GLOAG: Many new and exciting 


things will be done with steel and 
concrete after the war, and with 
all those remarkable light metals, 
like aluminium and its alloys. 
Then there are composition 
boards of different kinds, boards 
made of various compounds and 
of materials like gypsum plaster, 
all of which are now doing work 
of a kind they have never done 
before, and consequently people 
are getting ideas about the fresh 
uses for such materials. I think 
there will be new partner- 
ships between building materials 
Already we have plywood faced 
with metal and with various com- 
positions like synthetic resin. 
Well, we may find that after the 
war we shall have parts for 
houses, units made in a factory, 
just as parts of an aeroplane are 
made in a factory, of composition 
board, weatherproofed on one 
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side, insulated on the inside with 
a surface ready for decoration, 
framed in aluminium or steel— 
units that will be standardized, 
and can be arranged so that all the 
vital parts of a house, walls, 
floors, ceilings and roof can be 
made in a factory and assembled 
in many different ways. 

We don’t want people to live in 
metallic cells; but if we organized 
the business of pre-fabricated 
houses—and by that I mean 
designing all the parts of the 
houses, both outside and inside, 
and all the interior fittings and 
window frames in a number of 
standardized units—then we could 
put up houses to fit a big range of 
plans. In the skilful hands of 
imaginative architects, standard- 
ized units for building can preserve 
all regional amenities, so that we 
don’t get an appalling sameness 
about houses all over the country. 


MACLEOD : You mean, standardized 


units don’t automatically produce 
that sameness? 


GLOAG: Not at all, if they’re used 


properly. The oldest standardized 
unit, and one we’re so familiar 
with that we don’t realize that it 
is standardized, is the brick. 


MACLEOD : So it is! 
GLOAG: Bricks are made _ in 


standardized sizes and nobody 
complains about them. Window 
frames in wood and metal have 
been standardized for years. You 
don’t mind, do you?) Why not 
walls and roofs, as well? But the 
really heartening thing is that 
many industries are having the 
wit and foresight to realize that 
advance thinking should be done 
now about the materials they will 
have available when the urgency 
of war production is over; so we 
can get about building with new 
technical knowledge. 


MACLEOD: And these materials 


won't fight each other? 


GLOAG: No. I do want to make 


the point that all these materials, 
steel, concrete, aluminium, glass, 
plastics, timber, aren’t competing 
with each other. They each have 
an appropriate part to play. 


MACLEOD : That is a very wide and 


stimulating picture, Mr. Gloag. 
Now here’s Mr. Grey Wornum, 
the well-known architect, who has 
done a great deal of research into 
the application of what are called 
plastics. It is an open secret that 
quite a lot of plastics were used 
on the ‘‘ Queen Elizabeth,’’ and 
Mr. Wornum was partly respon- 
sible for the interior of that great 
liner. But first I have got a ques- 
tion for you, Mr. Wornum: tell 
us, as an ordinary plain man, just 
what are plastics? 





Plastic 


WORNUM: Well, they consist of 


chemical compounds. Many 
plastics are made from powders 
pressed into steel moulds under 
heat, whence they emerge com- 
pletely finished. You can have 
them in bright colours or as clear 
as glass. There is a large variety 
of these compounds known some- 
times as synthetic resins, but I 
don’t want to give you a long 
technical description. 


MACLEOD: No, I’m afraid we must 


do without technicalities. 


WORNUM: You must realize that 


you are surrounded by plastics in 
your everyday life. Telephones, 
for example, this microphone into 
which we speak, parts of your 
radio, the buttons on your clothes, 
knife handles, egg cups, spoons, 
coffee-pot and _ kettle handles, 
piano keys, door furniture—in 
your bedroom your hair brush, 
bristles and all, dress and hat 
ornaments, coat hooks, spectacles, 
even dentures. 


MACLEOD : We might stop there, I 


think. 


WORNUM : Your bathroom is full of 


plastic fittings and your kitchen 
may have a plastic draining-board. 


MACLEOD : Plastics certainly seem 


to be playing a big part in our 
lives already! What do you think 
they'll do in this exciting future 
Gloag has been talking about? 


WORNUM: As an architect, my 


interest in plastics lies in the new 
constructional products for which 
the future will offer most 
tremendous __ possibilities. For 
example: It will be perfectly pos- 
sible to have bathrooms with not 
only the small fittings, but many 
of the large ones, including the 
plumbing pipes, created of plastics. 
But I must say something about 
the manufacture of the material— 
I promised not to be technical— 
so that you can get a better idea 
of how it can be fabricated. You 
see, the steel presses for these 
moulds are very costly, and that 
means that you have got to have 
mass production in order to justify 
the initial cost of the processes. 
Now, if you are going to mass 
produce anything with a new and 
wonderfully fluid material, you 
must design it decently in the first 
place and you _ should avoid 
imitating other materials. 


MACLEOD : Hear, hear! 
WORNUM : Plastics are often made 


to look like wood or marble, in 
spite of being their own good- 
looking selves. If we make the 
most of the character and the 
finish of the material, then we 
have got something completely 
new with which to design all 
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kinds of interior fittings in a 
house. 


MACLEOD : Is it always moulded? 
WORNUM: No, there are other 


means of manufacture besides 
moulding, such as squeezing out 
long lengths of tube and rod and 
also the building up of large 
sheets, layer by layer, which can 
have most exciting finishes and 
surface that will not burn, stain, 
or get defaced. These are called 
laminated sheets. 


MACLEOD: What would those be 


used for? 


WORNUM : These last two processes 


could provide plastic hand rails 
and balustrades to staircases. The 
sheets themselves can serve every 
conceivable purpose. Being so 
light and strong, furniture can be 
made up from them. Table and 
counter tops can be covered with 
them. This sheet material can 
also be transparent or translucent. 
It can also be impressed with a 
surface pattern. 


MACLEOD : It sounds fascinating. 
WORNUM: We are not giving any- 


thing away to the enemy when we 
say that the war effort has taught 
us a great deal about what can be 
done with plastics. Partial plumb- 
ing in plastics is already being 
employed in the interests of saving 
metal. America has gone a long 
way in experimenting with com- 
plete plastic wings and parts of 
the fuselage for aeroplanes for 
purposes of mass _ production, 
Electric heating wires have been 
successfully embedded into lamin- 
ated sheets to prevent ice forming 
on aeroplane wings, and this may 
well develop in post-war days for 
heating panels for rooms and 
cupboards, even for heated bed- 
ends. If large aeroplane parts can 
be so produced, it will be but a 
step farther to make in plastics 
whole sections of our homes as 
mass-produced units. 


MACLEOD : Improving our plough- 


shares because of improved 
swords, so to speak! 


WORNUM: There is treatment of 


other materials by resin so that 
you get waste paper impregnated 
and it becomes a special material 
with a character of its own. The 
resin treatment of wood veneers 
and decorative papers and metal 
foils again open up an enormous 
vista of decorative possibilities for 
after this war. Moreover, the resin 
treatment of such substances gives 
them special properties, such as 
immunity to heat or the stubbing 
out of cigarette ends. 


MACLEOD : Pretty useful! 
WORNUM: I am not suggesting 


that the future use of plastics will 
give us a new heaven and a new 
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earth, but it will alter all our ideas 
about the shape of familiar things 
and about the character of 
familiar materials. 


MACLEOD : That’s given us a lot of 


stimulating examples of new 
things from the chemical industry. 

Now, we've another architect 
here, Mr. Christian Barman, who 
has been doing some research 
work in design. In fact, it’s more 
than possible that it was he who 
designed the iron you or your 


In our June, 1937, issue we published this photograph of one of the earliest 
uses of plastic veneers by an architect. 


with aluminium, and, so far as I 
know, it’s the only metal you can 
do it with. Of course, the whole 
business is still only in its infancy. 
And, again, just consider the 
fact that these very attractive 
colour finishes require no upkeep 
at all. As an architect and a 
husband, I must say that means 
a great deal to me. But what 
means more to me almost than all 
these things is the astonishing 
lightness of aluminium. 


It shows the construction of the 


“fluted ’’ wall-panels and tables in the cocktail bar of the Strand Palace 
Hotel, London. The architect was the late Oliver Bernard. 


womenfolk use in your home. 
What are you looking for, Mr. 
Barman? 


BARMAN : I was rather interested 


to hear aluminium mentioned just 
now. You see, as it happens, I 
have been giving some thought 
lately to the possibilities of this 
lovely metal. It is a lovely metal, 
of course. It’s good to look at in 
its natural state, and better still 
when it’s stained. Have you 
fellows ever considered what it 
means to have a metal that you 
can dye or stain with charming 
colours almost as though it were 
crépe de chine? You can do this 





MACLEOD : I don’t quite see what 


lightness has got to do with build- 
ing construction, 


BARMAN : Don’t you? Well, it has 


a great deal to do with it. One of 
you mentioned bricks just now. 
Do you know why it is that 
bricks have been more or less 
standardized for many centuries 
past? I’ll tell you. You work out 
the weight that a man can pick 
up in his left hand and lay down 
neatly in the correct position. 
You work out the weight he can 
handle in this way for many 
hours on end without getting 
tired. That is your standard 
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ITHIN that cross section of Art 

we call Architecture, which reflects 
so closely the thoughts and labours of a 
nation, we shall find in the coming years a 
vast acceptance of the materials of our 
industry. Strength, lightness, beauty and 
formability—these four characteristics will 
give plastics permanence of place beside 
the older materials. Within the whole 
framework of sound design we shall find 
them with stone and steel and aluminium 
and wood, each in the place it can 
best serve. 








brick. Again and again people 
have tried to build with bigger 
bricks, bricks that you have to 
use both hands to lift. You need 
fewer such bricks to build a house, 
and so you’d think they’d be 
cheaper to build with. Well, 
they’re not. In building, this ease 
of handling is far more important 
than the cost of the stuff you have 
to handle. You, Wornum, have 
seen the new Rockefeller Cent rt in 
New York; you'll probably 
remember that the wall spaces 
between the windows consist of 
big panels of aluminium. Well, 
these panels were so designed that 
each one could be picked up and 
placed in position by two men. 

Now, then. Here we have a 
metal that is good to look at, that 
doesn’t rust, that acts as its own 
heat insulator, and that is easy to 
press and hammer and roll into all 
the shapes you could possibly 
want. In addition, it is lighter 
than any metal now used in build- 
ing. I say such a metal is bound 
to solve all kinds of difficult prob- 
lems and particularly the 
problems that arise when you 
build with units turned out in 
factories as tank and aeroplane 
units are being turned out while 
the war’s on. 

If there is enough of the 
material—and I imagine there'll 
be enormous supplies available 
when we've finished with war 
production—it may well change 
the whole technique of domestic 
building, and of industrial build- 
ing as well. We have now got the 
opportunity of a lifetime for push- 
ing the building industry ahead, 
not John Gloag’s one hundred, 
but a whole five hundred years. 


MACLEOD : From all that you three 


have said, I gather that the war is 
providing the discoveries, as 
Gloag suggested. But, what’s 
more important, there’ll be an 
economic necessity after the war 
to make use of them. In other 
words, future design and material 
will come straight from the needs 
of the people, as gaod design 
always does, and not from a mere 
esthetic idea, nice in itself, but 
unnecessary. 
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A modern lounge embel- 
lished by the use of 
transparent polystyrene 
tiles built up in a novel 
fashion. The units are 
moulded of Lustron. 


An effort to dis- 
turb the minds of 











those who think 
in terms of raw 
material cost only 


bows to DESIGN 


N the month of February, as we have already related, 

we had the pleasure of listening to one of the most 
fascinating and informative lectures we have yet heard 
in the rooms of the Chemical Society in Burlington 
House. It was on the subject of polystyrene, or, rather, 
the polymerization of styrene. Unfortunately, at the 
end of the lecture somebody in the audience asked the 
author of the paper a question about the price of poly- 
styrene, inferring that it is very high. The lecturer, 
instead of sticking to the science of chemistry, of which 
he is an undoubted master, and replying that he never 
concerned himself about price, said that polystyrene. 
with its remarkable properties, should or could be used 
only for special jobs where high cost warranted its use. 
(We are quoting from memory, but that was the gist of 
his reply.) 

True it was a reply on the spur of the moment, and 
ne doubt the lecturer thought he had to say something, 
but he obviously knew little or cared little about the 
material other than its uses for scientific purposes. The 
reply we should like to have heard is: ** What the hell 
does the price matter?” In the lecture hall of the 
Chemical Society this would have sounded odd, and, 
besides, the lecturer was a well brought up young mah, 
but we would have got up and cheered. Or, if the 
aforesaid lecturer had merely said, what is perhaps quite 
true, that since it is made in relatively small quantities, 
the price is higher than it would be if made in large 
quantities, or that the raw materials for making poly- 
styrene are costly and difficult to get in war-time, that 
the demand for war materials is very high and poly- 
styrene cannot be spared for making non-essential 
objects, we should have been reasonably well satisfied. 


Both question and answer may be put under the 
heading of careless talk. On the one hand we can point 
to the electrical industry as having adopted polystyrene 
because of its true value irrespective of its price, 
although we dare swear that in the early days many 
electrical engineers must have fainted on hearing the 
price per pound. It is a clear indication that price does 
not matter if the job warrants its use. As for the answer, 
which infers (unless the lecturer had war-time condi- 
tions only in his mind) that he considers it is only the 
electrical and other scientifically controlled industries 
that can afford or deserve to use these luxuries, if this 
be so it is surely a misconception of a good many things, 
including the real place of raw material cost in pro- 
duction and trade. There are even evil people who 
consider that low power loss or high water resistance 
are no more important than beauty, and that the value 
of the radio or television is no greater than that of a 
new colour or a new shape. Their opinion is at least 
worthy of notice. 


Cost and Value Relationships 

Generally speaking, we insist that a new design, a 
new idea and greater suitability of purpose are funda- 
mentally more important than raw material cost. The 
mentality that utilizes the formula, ‘“‘ What's the price?” 
first, conveys, to us at least, the impression of a 
mentality devoid of ideas and too ready to work down 
to a price, one which was the cause of price-cutting wars 
of the past and eventually resulted in the use of cheap 
and poor raw material and skimped workmanship. 
Without purporting to be moralists our whole structure 
of production must be built on the idea that we should 
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make a thing better than the other fellow, rather than 
that we must make it cheaper. If the better thing is as 
cheap or cheaper, so much to the good, but the two 
properties are not indissolubly hinged one to the other. 

Two good examples of the almost complete unrelated- 
ness of raw material cost to final cost and of the type of 
mind that considers new design, utility and beauty 
first, are given in the two photographs that accompany 
these notes. Both objects are very recent American 
productions. 

The first is a picture of a tiled wall in which the tiles 
are made of Monsanto’s polystyrene called Lustron. 
Here is an application of plastics that most moulders 
have dreamed of and, indeed, with which some few 
have long ago made fumbling experiments. It will be 
argued, however, from first impressions, that this type 
of tiled room is only suitable and possible in a 
millionaire’s house and also that what sells in America 
will not necessarily sell in this country. But this is 
merely burking the issue. Such spontaneous outburst 
takes no heed of the true final cost of the structure and, 
indeed, such a mentality cannot or does not wish to 
develop any consideration other than raw material cost. 
Furthermore, while we do not wish to make invidious 
comparisons between the British and American nations 
there is a sad admission that we are far behind the 
Americans in “aliveness” in accepting beauty or 
utility, and that we are unable to teach our public abou 
these things. 

But are such tiled walls only for millionaires? We 
doubt it. At least Monsanto Chemical Co. and Recto 
Moulding Products, Inc., of Cincinnati, who mould the 
units, are gaily suggesting that in addition to use in 
kitchens and bathrooms they are to be used in 
cafés, reception-rooms, hotel lobbies, living-rooms, etc. 
Furthermore, on closer analysis it seems probable that 

the manufacturers will be 
able to sell the tile at very 
reasonable prices. 

While we insist that the 
price of the raw polystyrene 
has nothing to do with the 
matter at all, let us try to 
find a very rough selling 
price for the article. 

Each tile is 5 ins. by 5 ins. 
and is moulded into the 
shape of a shallow box. If 
we put this at 4 in. deep, 
we can say that the whole 
is equivalent to a 6 ins. by 
6 ins. square. If we put 
the thickness of the tile at 
i; in. (which we think 
would be enough) and the 
specific gravity of polysty- 
rene at 1.04, the weight of 
one tile is 14 oz. With 
the material at, say, 5s. 
per lb. the raw material cost 
for one tile is about 5d. 
The first cost is thus fairly 
low because of low specific 
gravity and shape. 

Now the architect or 
builder to whose attention 
this particular application 
of plastics is drawn, must 
not infer, because the tile is 
made by a moulding pro- 








The basic price of polystyrene enters but little 
into the conception of this beautiful compact. 
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cess, that in this case they will be turned out dozens at a 
time like sausages, and consequently the cost of mould- 
ing will be a penny each, or something of that order. If 
perfect results and a transparent tile are required free 
from blemishes there will be a fairly high wastage, and 
extra care in the production will be necessary. The 
moulding of the tile may be 100 or 200 per cent. more 
than the raw material cost. 

But whatever the moulding cost, we have a finished 
tile not so very different from the cost of a porcelain tile 
6 ins. by 6 ins., which sells at anything between 6d. 
to 5s., depending on the quality and the artistic design 
with which it has been embellished. 

This is by no means all. This plastic wall is formed 
by a new method of clipping the tiles together, and when 
a panel has been assembled it is mounted in a light 
wooden or metal frame fixed to the wall. Compare such 
a process with the labour and time spent in cementing 
porcelain tiles to a wall. It is also amusing to calculate 
that the total weight of the white panel in the photo- 
graph is about 154 lb. With porcelain tiles it would 
doubtless weigh a couple of hundredweight with the 
added cement. 

As for appearance we claim that such a transparent 
coloured wall with hidden lighting would produce effects 
that the porcelain variety cannot hope to obtain. 
Moreover, the plastic tile can be cleaned as simply as 
the older variety. 

As for length of life—well, we believe that because of 
the design of the structure, the plastic tile would last 
“ for ever.” Warping through heat expansion is almost 
out of the question and water absorption is nil. In the 
very unlikely event of a plastic tile falling away from 
the main structure, breakage would not generally occur 
owing to its lightness. Porcelain tiles not only fail 
rapidly at the cement joint but falling invariably ends in 
breakage. They are also 
known to crack in situ. 

The second example we 
give is the new transparent 
compact made from the 
Bakelite Corporation’s poly- 
styrene for the famous 
cosmetic firm of Harriet 
Hubbard Ayer, Inc. The 
base and lid are }-in. thick 
with a recess for the cos- 
metic. As the accompany- 
ing photograph is life-size 
we can put the weight of the 
box at under 3 0z. The raw 
material cost would be 
roughly 2d., but we see how 
ridiculous it is to consider 
only this question. What- 
ever the moulding cost, 
whatever the price of the 
10 or 20 grams of exceed- 
ingly valuable eye-cream 
Miss H. H. Ayer puts into 
the compact, its final sales 
value is extremely high 
because it is a thing of 
beauty. Miss Ayer must be a 
very intelligent woman, for 
she brings beauty into the 
world and makes money. 

In this country, if we do 
not look out, we shall have 
neither beauty nor money. 
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Fig. 1.—Change in raw material and shape 
has improved the attachment plug. 
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Fig. 2.—The ordinary heater plug has 
also undergone vast improvement. 


Plastics and the Electrical Industry 





The author describes, : Oo 
by shrewd comparison, 

how the Electrical 
Industry has improved dl 
its products by the 3 7 
adoption of plastics | 








N looking back to the days when plastics were in their 

infancy it is interesting to note that the electrical 
manufacturer played quite an important role during that 
period. While moulding, in the strict sense of the word, 
actually dates back to ancient times, plastics as we 
know them to-day first made their appearance just prior 
to the 1929 depression. Viewing the succeeding years 
in retrospect it will be found that the manufacturer of 
electrical parts co-operated to a large extent with the 
custom moulder and hence helped the plastics industry 
lay the foundation on which its present position now 
stands. Of course, there have been vast changes in 
both industries during the past decade, but electrical 
engineers continue to co-operate with the numerous 
custom moulders to each others mutual benefit and it 
appears that there will be little change in this relation- 
ship as they both continue to progress. 

It may be remembered that prior to and during the 
twenties, most wiring devices utilized porcelain, cold 
moulded composition, and glass quite extensively as an 
insulation medium. Heater plugs were made of cold 
moulded material and so were most of the switch 
toggles, while electric light fuses were housed in either 
porcelain or non-refractory compound. Porcelain or 
cold mould materials were also used for attachment 
plug caps, which at that time consisted of two heavy 
prongs held in place by screws and fastened to a solid 
round cap. Wall plates, it will be recalled, could be 
found in a dull phenolic material, but most of thein were 
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Fig. 3.—Originally made 
of metal the switch 
plate has been modern- 
ized and made safer. 


stamped out of metal and, of course, all socket housings 
were sturdily constructed of porcelain. These are only 
a few of the numerous examples of insulation material 
application at that time, for no mention has been made 
of the refractory parts utilized so extensively in circuit 
breaker boxes and other large electrical installations. It 
is interesting to note the gradual evolution which has 
taken place in the majority of these parts. 

The electrical manufacturer, ever alert for better 
styling and more practical materials, has found plastics 
to be an essential medium in helping him to formulate 
new and modern ideas and put them into practice. If 
we look at the attachment plug, for instance (see Fig. 
1), we find that this particular item was changed first 
from cold mould composition to phenolic, then it 
appeared in the lighter pastel shades in order to match 
the silk-covered insulated wire. Following this came a 
change in the shape itself. Instead of a round, a 
rectangular one appeared and now the rectangular type 
is faced with a competitor of similar design in rubber. 
Fig. 2 illustrates the gradual mutation which has been 
taking place with the ordinary heater plug. Originally 
made in two halves of dull cold mould composition, this 
item soon had to make way for the lustrous black and 
brown phenolic type. Following the change in material 
came important changes in design, and a much more 
diminutive insulator soon appeared on the average cord 
set. Improvement has not ended here, however, for 
the most modern irons now dispose of the old wooden 
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type of handle by using a streamlined grip into which 
the cord enters directly. Switch plates have also had 
their share of modernization. Formerly made of metal 
(Fig. 3) and more recently appearing in either dark 
brown phenolic or ivory urea, these parts may soon be 
available in the acetate or polystyrene thermoplastics. 
With the latter change will come another improvement 
in design, for the use of styrenes will undoubtedly mean 
a reduction of general cross-section and hence a much 
thinner plate will appear in the single, double and three 
gang styles. Furthermore, by utilizing the thermo- 
plastics it will be possible to produce these parts in 
water-clear or coloured transparent shades as well as the 
various mottles in opaque. 

Thus it can be seen that the march towards product 
styling commenced nearly 10 years ago and, once 
started, it continued as one by one the older materials 
and obsolete designs gave way to the newer plastics. 
The wiring device manufacturer has welcomed this new 
stimulus to his business, while unknowingly, perhaps, 
giving the plastics industry an impetus which presages 
a tremendous future. In view of the vast number of 
changes which have 
occurred from 1930 to 
the present, it is not 
unreasonable to 
assume that this pro- 
cess will continue 
during the ensuing 
decade. So far, how- 
ever, we have dis- 
cussed only the parts 
produced by the 
wiring device manu- 
facturer. Let us look 
into other branches of 
the prodigious electri- 
cal industry and view 
them from the stand- 
point of plastics 
adaptation. 

In spite of keen Japanese competition the lamp 
manufacturer in the U.S.A. enjoys a large business in 
the electric light bulb field. A light bulb, however, 
seldom stands alone, but is usually augmented by some 
type of shade or translucent cover. For this reason, 
electrical engineers have exerted their efforts in the 
direction of promoting attractive lamp shades and 
bowls. Past experience has proven that decorative 
lighting is an important adjunct to the sale of lamps 
and hence the designers have concentrated on this phase 
of manufacturing. Once more they were able to call 
on plastics and as a result we now find those tremendous 
bowls which are suspended from the ceiling, made out 
of an ivory-coloured urea instead of heavy glass. In 
addition to this, most modern dome lights, whether 
inside a building, ‘plane or car, are now to be 
found protected by one or another of the synthetic 
moulded materials. In fact, wherever possible, the 
electrical designer has specified plastics due to the 
favourable combination of practical properties. 

While perhaps many of us may not be keenly con- 
scious of the fact, it is interesting to note that we are 
now in the midst of another transition period in lighting 
technique. The recent introduction of artificial light 
diffusion by means of fluorescent tubes has given the 
entire electrical industry an impetus unparalleled in its 
history and as a result the old type of light bulb is 
destined to become a product of the past. This modern 








Fig. 4—The change in the old porcelain or hard 
bitumen entrance cap insulator is well displayed here. 


method of lighting homes, offices and factories has 
undoubtedly served as a stimulus to the fixture manu- 
facturer as well as the concerns which produce the actual 
lighting equipment. Inasmuch as fluorescent lamps 
operate at much lower temperatures than the standard 
type, thermoplastic materials have again been utilized 
wherever possible. Cellulose acetate sheet stock, due 
to its light transmittant and diffusing properties, has 
been selected by architects and designers as the most 
practical material for most of the recent applications. In 
addition, many of the smaller component parts are also 
found to be made from one or another of the synthetic 
compounds, and the custom moulder has consequently 
been kept busy as a direct result of these latest lighting 
developments. 

Another change which has taken place only during 
the past year is that of the entrance cap insulator. 
Fig. 4 illustrates the old type with all the holes open 
and the phenolic cap with three closed holes. Every 
modern home, and, in fact, all of the older houses as 
well as the factories which utilize electricity, have to 
be provided with conduit cable and lead-in wires from 
the exterior to the 
inside of the building. 
As a rule this is 
accomplished by tap- 
ping the main line 
with the necessary 
extensions. These 
extensions are then 
carried through an 
entrance cap into a 
conduit which houses 
the necessary wires as 
they pass down to the 
basement for distribu- 
tion through the fuse 
boxes. In order that 
the insulated wires do 
not come in contact 
with the metal as they 
enter the conduit, an insulator is used, and until 
recently this was constructed of either porcelain or 
cold moulded composition. Now, however, the 
insulators are to be found made of phenolic com- 
pound, hollowed out to facilitate assembly and weighing 
less than half the old style. Likewise, the junction box 
covers formerly made of thick porcelain have gradually 
given way to lustrous thermosetting plastics. Cracked 
pieces have become a thing of the past. 

In summarizing briefly as we have the transformations 
occurring in the wiring device and lighting fields, it 
should be remembered that these constitute only a minor 
part of the entire electrical industry. Each year the 
electrical appliances are improved upon, refrigerators 
and vacuum cleaners appear in new and streamlined 
models; food mixers, washing machines, and a hundred 
other items are constantly progressing in efficiency and 
design. Changes occur in radios, electric fans and even 
the motors that propel them. In practically every 
instance, too, it will be found that plastics have played 
some part in the general trend toward improved pro- 
ducts. The electrical engineer was an important patron 
to the custom moulder of 10 years ago, and even though 
plastics to-day enjoy a much wider realm of activity, 
those engaged in the industry still depend to a large 
extent on the electrical manufacturer, and the two 
industries are destined to achieve even greater 
prominence in the years to come. 












CHEMICAL 


Alternative 
sources of cellulose 
for nitrating pur- 
poses are investi- 
gated by Centola 
and Paravane in a 
past issue of /.- 
Chem. Applicata. 
Amongst _ the 
materials reported upon are raw 
hemp and kapok flock. It is noted 
that, owing to the impurities contained 
in these materials, acid is consumed 
in secondary oxidation processes, 
hence the degree of nitration achieved 
is, as compared with cotton subjected 
to similar treatment, always less than 
that with the latter material. The 
nitro-compounds are, therefore, not 
readily soluble. Repeated processing 
enables this difficulty to be overcome, 
however. Janiszewski, in Roczniki 
Chem., describes the results of nitrat- 
ing cellulose with nitric anhydride in 
both the liquid and gaseous forms. A 
nitrogen content of 13.98 per cent. was 
obtained. Acid-resistant synthetic 
resin of the highly polymerized vinyl 
type under the trade name of Oppanol 
is being widely employed in German 
industry during the war period. A 
number of grades are marketed, the 
most suitable for the chemical indus- 
try being Oppanol B.100 and B.200. 
Both are colourless, odourless, taste- 
less bodies, possessing some elasticity 
and remarkable extensibility, resem- 
bling, in this latter respect, the rub- 
bers. The Oppanols are mechanically 
strong at temperatures as low as —50 
degrees C. and up to 100 degrees C., 
whilst their chemical _ stability 
resembles that of the paraffins; they 
are unattacked by concentrated sul- 
phuric, nitric, hydrofluoric or phos- 
phoric acids (even oleum), and are 
proof against ammonia and the caustic 
alkalis. Oppanol B. is recommended 
as a protective coating for wood, con- 
crete, metal and other structural 
materials encountered in chemical 
plant. Some _ success, too, has 
attended their use’ for artificial 
leathers. Plastic packaging of a 
special type is dealt with by Ohl in a 
recent number of Nitrocellulose. The 
author presents a comprehensive 
account upon the packing and trans- 
port of explosives, and discusses, in 
particular, the value of ‘‘ Guttasyn,”’ 
a rubber-like synthetic, and of similar 
rubbery polymers of ethylene and 
acetylene, for the fabrication of con- 
tainers for explosive substances. 
Mechanical strength, acid resistance, 
chemical stability and resistance to 
embrittlement by exposure to sun- 
light, are among the qualities com- 
mending the use of these materials. 
Sugar processing presents many special 
problems found nowhere else in the 
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foodstuffs industry. Plastics have 
contributed to the solution of many of 
these, according to Horn in a recent 
issue of Zbl-Zuckerind. For example, 
numerous gears are fabricated in 
lignofol, whilst promising experiments 
are being carried out with Mipolam 
and Kuprema for cold-water conduit. 
Corrosion in metals may be prevented 
by the volatilization of certain reactive 


constituents from cured  phenol- 
formaldehyde resins, according to 


Roéhrs in a paper read before a recent 
meeting of the Arbeitsgruppe des 
VDI-Fachausschusses fiir Kunst-und 
Preszstaffe. Réhrs, nevertheless, ques- 
tioned whether the so-called ‘‘free 
phenol”’ was, in fact, phenol or some 
similar bedy of a like odour. Cases 
were discussed in which free ammonia 
was produced. The problem would 
appear to be of importance in connec- 
tion with the use of metal inserts in 
certain plastics, or of the use of such 
plastics in contact with, or in proxi- 
mity to, metal components. The 
simultaneous plasticizing and harden- 
ing of casein for the production of artifi- 
cial horn is admirably summarized by 
Liick in a past issue of Kunstaffe. The 
author describes the use of ammonium 
hydrogen fluoride together with potas- 
sium fluoride for this purpose. For the 
production of a transparent product, 
the employment of ethylbenzylanilin 
as a clarifier is recommended. The 
subject is dealt with exhaustively and 
results are presented in tabular form. 





SAREE IS: 
GENERAL ENGINEERING 


Plastic type pro- 
duced in machines 
of the linotype or 


monotype variety 
and using thermo- 
softening plastics 


in place of metal, 
are described in a 
past issue of 
It is pointed out that the 


Kunstoffe. 
injection-moulded resin slugs have an 
S.G. of 1.5 as compared with a density 
of about 10.0 in the case of ordinary 
type metal, hence, both storage and 


transport are simplified. It is claimed 
that the form of the matrix is repro- 
duced, even down to the finest detail, 
with greater faithfulness than in the 
usual lead alloy. Resin type does not 
corrode by exposure to air, occasions 
no lead-hazard, or other risk to the 
health of operatives. Finally, it is 
said that a greater number of impres- 
sions can be taken from plastic type 
than from metal type, which tends to 
wear more readily than the former. It 
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will be recalled that plastic stereos were 
referred to in a previous issue of this 
journal. Metal rods or tubes covered in 
plastic will rank as important semi-fin- 
ished materials for numerous engineer- 
ing purposes during the post-war 
period. In D.R.P. 671,557 (granted to 
Kopp, Berlin) a process is described in 
which adhesion between the metal core 
and the non-metallic coating is 
achieved by extruding the latter over 
the former. The hot resin, in cooling, 
contracts strongly and firmly grips the 
metal. Packing rings of synthetic 
rubber and plastics for centrifugal 
pumps are described in a past issue of 
Die Packung. The soft packing 
formerly used in the stuffing boxes has 
been replaced by a specially designed 
oil-ring system, in which a_wear- 
resistant plastic ring is held in close 
contact with a pliable synthetic oil- 
resistant rubber packing washer by a 
heavy spring. Somewhat allied to this 
use is that dealt with in an official 
decree in which, to diminish imports 
into Germany, brake linings composed 
of Buna loaded with aluminium wool 
were officially recommended. The 
metal filler (iron or aluminium) was 
specified to be 0.03-in. thick. The 
frictional properties of the mass were 
shown to be little affected by heat, oil 
or water. Flow meters for gases and 
liquids (hot and cold water amongst 
the latter) manufactured by the Pitts- 
burgh Equitable Meter Co., promise to 
incorporate increasing quantities of 
olastics in operative parts of the instru- 
ments. Special laminated pressure 
discs in a phenolic-type resin have 
been developed to withstand water 
under a variety of stringent conditions 
as to pressure, velocity and tempera- 
ture. Other resins are being developed, 
still further to increase the possible 
range of applications. It is interesting 
to note that the low specific gravity of 
plastics has proved valuable in obviat- 
ing sluggish recording of minor varia- 
tions in flow at low speed. 


| TEXTILES 


Synthetic textile 
fibres are briefly 
considered by 
Henk in a recent 
issue of Zellwolle- 
Kunstseide - Seide. 
The author points 
out that cellulose 
forms, at present, 
the basis of by far the greater propor- 
tion of these materials at present in the 
market. Difficulties encountered in 
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recovering cellulose from _ certain 
types of vegetable waste are discussed, 
with special reference to flax and 
straw. Tentative work on_ the 
improvement of protein-plastic fibres, 
other than casein, has embraced the 
utilization of gelatine, and, more par- 
ticularly, natural-wool and_natural- 
silk waste. Complicated depolymeri- 
zation techniques have been found 
necessary to obtain satisfactory solu- 
tions and suspensions of the last two 
materials, and, as a result of extensive 
structural breakdown, the fibres finally 
obtained have, so far, proved 
markedly deficient in strength. Marine 
Algal has been examined as a com- 
mercial source of alginic acid from 
which promising results have been 
obtained and for which patents cover- 
ing fibre production have been taken 
out. Reference is finally made to 
nylon fibres. Chemical cleaning of 
synthetic articles of dress may fre- 
quently entail difficulties, according to 
Rickert writing in a recent issue of 
Dtsch-Fowber Z. No trouble is 
experienced with petroleum deriva- 
tives, but the so-called non-inflam- 
mable cleaning fluids may cause 
‘ spottiness ’’ or mechanical damage 
due to partial solution of the fibres. 
Stain removers” are particularly 
troublesome in this respect, according 
to Rickert. It is recommended that 
the solvent to be used be brushed first 
on to some inconspicuous part of the 
garment and then rubbed with the 
finger when nearly dry to determine 
whether softening has occurred. Dif- 
ferent materials must be thus tested 
individually. The author lists the 
results of tests carried out on certain 
German proprietary cleaners and 
points out, also, the anomalous, and 
often unsatisfactory, behaviour of 
mixtures of certain types of solvent. 
A note is also appended pointing out 
the need to avoid contact of thermo- 
plastic buttons and decorations with 
hot-ironing equipment which softens 
and may destroy such fittings. 


FURNITURE 


Picture frames in 
plastics appear to 
have attracted less 
attention than their 
merits warrant. 
Examples recently 
exhibited in Berlin 
demonstrated the 
expected variation 
in form, colour and surface treatment, 
but were notable in that special atten- 
tion had been paid to ease of changing 
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the picture, by the provision of a rapid 
slip-off back. Plastic desk equipment 
is, in itself, not new, but Winzek, of 
Breslau, recently put on the market a 
cylindrically surfaced blotter, in the 
upper flat face of which are two cavi- 
ties designed to hold paper clips, 
drawing pins and other small items. 
The cavities are provided with drop-in 
lids, and are moulded integrally with 
the cylindrical body of the blotter. 
The lids are also in plastic. Cellulose- 
acetate sheet for the protection of his- 
toric or valuable records is described 
in a past issue of the Journal of the 
Franklin Institute. In one technique; 
the acetate is pressed on to the manu- 
script and caused to adhere by heat 
and pressure alone; in another, an 
adhesive is used, but a warning is 
given that the adhesive itself must be 
durable and must exert no harmful 
effect on the material which it is 
desired to protect. 





MISCELLANEOUS 


Linoleums based 
on synthetic resins 
are discussed by 
Micksch in Nitro- 
cellulose for April, 
1940. The resin 
used is obtained by 
the condensation 
of adipic acid with 
polyvalent alcohols, the product of 
which reaction, together with suitable 
fillers, is spread upon a suitable back- 
ing and tolled to the desired thickness. 
It is interesting to note that attempts 
to dispense with jute backings and to 
replace these, wholly or partly, by 
paper bases were soon abandoned. 
The account is interesting as it gives a 
number of practical examples, based, 
in most D.R.P.679,472. 
Some details, too, are included regard- 
ing the physical and _ mechanical 
properties required of these materials. 
Cotton seed husks are, according to a 
report from University of Tennessee 
(published in a January, 1941, issue of 
Boletim do Conselho Federal de 
Comercio Exterior, Brazil), the latest 
form of vegetable waste to be utilized 
for plastic manufacture. Preliminary 
processing is said to entail no difficul- 
ties and, naturally, the material is 
relatively inexpensive. The husks are 
appropriately treated with phenol and 
furfural to give a lightweight, tough 
plastic, suitable for fancy goods, ink 
bottles and electrical apparatus. 
Wear - resistance determination of 
leather and leather substitutes for the 
uppers and soles of shoes is considered 
by Stather and Herfeld in a past issue 
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The need for short time 
reliable results. is 


of Collegium. 

tests yielding 
stressed, but it is pointed out that the 
system adopted must yield figures for 
the complete bulk of the material and 
not merely for the surface; glass-paper 
abrasion methods fail in this latter 


respect. The use of a medium-coarse, 
medium-hard, silicon carbide wheel 
40 cm. diameter, 5 cm. wide, operat- 
ing at 20-22 r.p.m., has proved suc- 
cessful. The material is cut into test 
pieces in the form of squares 4 cm. by 
4 cm. The specimen is maintained 
for 24 hours before and after test in an 
atmosphere of 65 per cent. relative 
humidity at 20 C., and is weighed 
before and after testing, which last 
process is carried out as follows:—The 
sample is held on the .wheel at a 
pressure corresponding to 0.35 atm., 
and the test is continued until two- 
thirds of its thickness has been 
abraded. Resistance is recorded on a 
basis of 100 revolutions of the wheel 
and for a unit thickness of abraded 
material of 5 mm. The significant 
dependence of the wear resistance of 
synthetic leathers upon water content 
is noted. For vegetable tanned 
natural leather wear inclines of 1-4 are 
normal; artificial leather in the dry 
state gives corresponding values of 
8-10, and, in the moist state, should 
yield figures not above 15. Leather 
substitutes have attained such a 
degree of economic importance in 
Germany that to-day, both qualita- 
tively and quantitatively, the country 
is practically self-sufficient, as com- 
pared with a 50 per cent. sufficiency 
which obtained in the leather industry 
prior to the full development of the 
substitute product. Foulon, in a 
recent Nitrocellulose, dis- 
cusses the technique and economics of 
the manufacture of these important 
materials. The author summarizes 
the general methods adopted for pre- 
paring the materials, indicates means 
for obtaining the numerous, often con- 
flicting (e.g., permeability to air but 
unimpermeability to water) qualities 
required, say, in leather and foot- 
wear, and notes particularly the wide 
diversity of treatments possible with 
nitrocellulose bases. He points out 
that mixed polymers of the vinyl 
group do not so readily lend them- 
selves to this range of processing. 
Synthetic-rubber production in Russia 
is said, in 1939, to have reached a 
level equivalent to 96 per cent. of 
domestic rubber requirements. Whilst, 
however, the product (sodium-buta- 
diene rubber) proves, in many Cases, 
to be better than the natural, inexplic- 
able variations occur between similar 
grades manufactured by different 
plants, and even between like lots 
from different batches in a_ given 
works. Considerable difficulty is 
caused in this way in many branches 
of industry. 
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Ideas— 
By the EDITOR 


An ingenious use of transparent methyl methacrylate 
resin, the very remarkable organic glass, is made by 
the Lumirol Co., of New York City. 


oe Used together with a special means of 
Rolls illumination offered by this company, 


it provides visibility and convenience 
in cutting mimeograph stencils. 

The lighting fixture, attached to the typewriter, con- 
The light, 


tains a tiny six-watt fluorescent tube. 
directed towards 
the roll, is trans- 
mitted by the 
resin. Thus the 
stencil is illu- 
minated from 
beneath, and 
each letter, as 
cut, becomes 
easily visible, as 
illustrated here, 
thus preventing 
difficult resetting 
in the typewriter 
after the com- 
plete stencil has 
been made, 

The roller is 
claimed to have 
other advantages 
due to its hard- 
ness and resili- 
ence. It is said to last for the life of the machine, 
maintaining its original smooth surface, and to make 
possible typing a greater number of legible carbon 
copies. Also, when making a single copy, use of a 
backing is unnecessary. 

The acrylic resin used is “Lucite,” made by Du 
Ponts. 





About three years ago while chatting with a well- 
known plastics consultant he told me that he was 
working on the production of a plastic 
piston for internal-combustion engines. 
Rather obviously, I commented that 
the main difficulty would be the dis- 
persion of heat at the piston head and the fixing of 
metal inserts or a metal surface to obtain that result. I 
admitted that once that was done the benefit to the 
whole system would be more than the saving of weight. 

My interest in this question was again aroused by the 
publication of B.P. -535,090, which has been taken out 
by a British concern. The whole matter is extremely 
interesting as a corollary to Mr. Greenwood’s articles in 
this journal, in which he indicated how the inherent 
properties of plastics may be changed by the inclusion 
of metal powders, etc. 

The invention indicated above consists, broadly 
speaking, in the moulding of a phenol-formaldehyde 
resin reinforced with fibrous material, e.g., asbestos or 
metal wires, and where the piston is designed for high- 
temperature work the head of the piston may be formed 


Plastic 
Pistons 


of or coated with a metal of high-reflecting properties, 
e.g., copper, aluminium or aluminium alloy. The metal 
may be sprayed on the face and down to the com- 
pression rings. 

In view of the low specific gravity of the organic 
materials employed in designing the piston, considera- 
tion of reduction in the mass of material used is less a 
matter of importance than in the case of pistons 
formed wholly of metal. Thus the cutting away of the 
supports for the gudgeon pin boss, as is usual in con- 
nection with metal pistons, need not be resorted to. 

From a series of experiments which have been carried 
out, the conclusion has been arrived at that a consider- 
able proportion of the heat distributed during the 
combustion in an_ internal-combustion engine is 
absorbed from the piston head into the fresh charge, 
and the conduction of heat in general is more dependent 
upon the emissivity of the piston head and plays a far 
more important part than has hitherto been suspected. 
Consequently, by the provision of a heat reflecting layer 
in association with a piston, the body of which is formed 
of an organic composition which possesses a lower heat 
conductivity than do the majority of metals, the rate of 
heat flow to the compression rings and to the under- 
side of the piston is reduced, giving far superior wear- 
resisting properties to the ring and cylinder bore, and at 
the same time minimizing the deterioration of the lubri- 
cating oil in the crankcase. 

Other advantages arising from the invention are ease 
of fabrication and lightness. 


We have received a request from a boot manufac- 
turing concern in Leicester asking if solutions of plastics 
which can be used to impregnate 
Waterproofing leather soles to render them water- 
Shoe-leather proof, are available. Waterproofness is 
a difficult thing to attain in any fibrous 
materials and to ‘get it with leather, because of the 
need for pliability and the continual stresses and 
immersion it undergoes, probably. most difficult of all. 
Moreover, it is highly desirable that the pores of the 
leather should not be entirely closed for air should be 
allowed to penetrate. Two methods for fabrics in 
general are employed. First, the rubberizing of the 
entire surface, so presenting a solid impermeable film 
to water, and, secondly, the partial impregnation of 
fibres with so-called water-repellent substances. Among 
the latter are metallic soaps such as aluminium and 
magnesium stearates in white spirit or naphtha solu- 
tion and definitely almost any thermoplastic, especially 
polystyrene, polythene and the rubbery type of 
synthetic could be applied in benzol solution. The 
depth of penetration would obviously depend on the 
viscosity of the solution, but it should be remembered 
that there would be a tendency to block up the pores. 
Perhaps of more interest would be the substance 
Velan (made by Imperial Chemical Industries, Ltd.), 
which is now being used to treat wearing apparel. This 
is much more water repellent than any other known 
substance and does not clog up the interstices of the 
fabric. 
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THE INVISIBLE AEROPLANE 
—possible in 1917, why impossible in 1941? 








The following notes 
dispose of two mis- 
conceptions ; one, that 
the invisible aeroplane 
is an impossibility— 


a is 
“eg 


—and, two, that cellu- 
lose acetate in thick 
sheet form was not 
in factory production 
before 1924 


The photographs show the ‘invisible’? Cellon aeroplane 
made in 1917 side by side with an ordinary type and 
(below) both aeroplanes at a height of 1,600 ft. 


OMEBODY has said that you may mention almost 

any new invention and find that Leonardo da Vinci 
did almost the same thing in 1500. This may be a 
slight exaggeration, but it is strange how often new 
inventions—or, at least, new ideas—have been sug- 
gested long before, perhaps in a different form but 
certainly containing the same germ. How often, too, 


from the depth of the mind rises a thought considered — 


new and original yet which is merely a resurgence of 
some long-forgotten fact collected and stored from out- 
side sources. 

Doubt as to the complete originality of some of 
the notes we publish in our Ideas page has long assailed 
us, but never before have we received the full cold blow 
as now. 

In our December issue we discussed soberly the 
possibility of the invisible aeroplane of the future, 
invisible at least so far as fuselage and wings were con- 
cerned, leaving engine and pilot visible and presenting 
a much smaller target to A.A. fire. Such an aeroplane, 
we said, would be made if not with cellulose acetate 
sheet, then with one of the strong transparent poly- 
merized type of plastics. In spite of the daily 
journalistic flavour of this conception we believed in its 
possibility, and even probability, perhaps not as a 
fighter or bomber, but as a reconnaissance plane for 


photography or for artillery “spotting.”” This idea was 
derided by some and agreed with by others, but the 
delusion of its originality was rudely exposed one day 
last month by the receipt from our friend, Dr. V. E. 
Yarsley, of a somewhat dilapidated pamphlet dated 
1920. It was a reprint by the very learned body, the 
Vereins zur Beférderung des Gewerbfleisses, of a lecture 
given in that year by a Dr. A. Eichengriin, of Berlin, 
on the subject of Cellon—in war and peace. 

Here in black and white was the story of the invisible 
aeroplane of 1917! 

Dr. Eichengriin was one of the earliest of research 
workers in cellulose acetate, and was, it appears, the 
first to produce successfully a marketable cellulose 
acetate sheet of considerable thickness—as distinct from 
the production of films from dope. It was an effort, of 
course, to produce a non-inflammable ‘substitute for 
celluloid. This success was attained in 1909. The 
material was manufactured under the name of Cellon 
by Rheinisch-Westfalische Sprengstoff, A.G., Koln 
a-Rhein, and was available then in the form of discs, 
plates, rods and tubes. The transparent thick sheet 
recommended itself especially for the replacement of 
celluloid and glass in airships, and all the Zeppelins 
used during the war were fitted with Cellon windows. 
Quite frequently Cellon windows were fitted in the wings 
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of planes in order to facili- 
tate ground observations 
made by the pilot. For this 
purpose especially thick 
sheets with wide-mesh wire 
netting sandwiched between 
them to obtain high 
mechanical strength were 
used. 

Not only, however, were 
transparent windows for air- 
craft made from the sheet, 
but the whole plane, that is, 
wings and tailplanes, were 
also constructed in the 
material. These Cellon 
planes, construction of 
which had many times been 
attempted before, but had 
not succeeded, were finally 
realized by Dr. Neuber 
(Commandant of the Gotha 
Aerodrome), by the’ use of 
a specially tough type of 
Cellon. A considerable 
number were actually flown 
on the Front during the war. 
The difference in visibility 
is extraordinarily great. At 
a thousand metres the 
Cellon plane was virtually 
invisible, and even at lesser 
heights difficult to see and, in any case, difficult to hit. 

The author adds that the Allies, too, during the 
1914-1918 war had devoted considerable effort to pro- 
ducing invisible aircraft of this sort, and issued many 
reports on the success of their efforts, “but I think I 
can say quite definitely that in no case was one of their 
planes ever flown, mainly owing to the lack of a suit- 
able grade of Cellon. This conclusion is based on the 
fact that in the case of all the Cellon sheet taken from 
enemy aircraft and examined by me, the Allies were 
shown not to have succeeded in evolving a satisfactory 
(that is, a non-brittle) grade of Cellon for the purpose.” 

He also includes the information that “in the 
Illustrated London News of January 15, 1916, there was 
published a picture of a transparent French aircraft 
based on a German model. The text of the London 
paper includes the following :—‘ The illustration here 
given is reproduced from the Scientific American by 
ceurtesy of the Editor. The French Government is, 





This photograph, reproduced by Dr. Eichengrun, 
was published in the Illustrated London News of 
January 15, 1916. 

















































JUNE, 1941 


‘¢ naturally, very secretive 
about this invention. . . . In 
type this new marvel is 
similar to the Voisin. The 
body and framework are 
constructed as in ordinary 
machines, of aluminium 
braced with wire. Over the 
framework, instead of can- 
vas, is stretched a trans- 
parent material which looks 
like a cross between mica 
and celluloid. It is called 
Cellon. . . . Of almost the 
same transparency as glass, 
it does not crack or splinter 
and has the toughness and 
pliability of rubber. 
The French . . . have com- 
pleted a practically invisible, 
as well as __ invincible, 
machine. At a height of 
3,000 ft. it becomes an 
indistinct blur. At 6,000 ft. 
it is absolutely lost to sight.’ 

‘* From this very descrip- 
tion it is clear that this so- 
called French discovery is, 
as a matter of fact, purely a 
figment of the imagination, 
for the word Cellon is not 
known in France and is not 
used, the material having been known from the 
beginning as Sicoid.” (Which seems to indicate that 
even German scientists are not very pure-minded. We 
cannot imagine that the word Cellon was not known to 
France, where study of cellulose acetate had long been 
intense. ) 

However, there it is. The invisible aeroplane is not 
a new idea and was flown over 25 years ago. 

It is true that the design of the modern aircraft is very 
different from its 1917 ancestor, but we still think it 
could be made fairly invisible. Why, we could guar- 
antee to build an invisible petrol tank to be fitted into 
the wings. It would be strong and would hold petrol 
without dissolution for a long period if there were no 
benzol in the petrol. On the other hand, if aeroplanes 
could be rendered invisible at 10,000 ft. there seems no 
reason why we should not revert to the type of simply 
constructed aeroplane for reconnaissance and _short- 
distance work. 








TESTS ON PLASTIC PULLEYS 


The Journal of the Institute of Metals (Vol. 67, Part 4) 
contains an interesting paper by S. C. Britton on ‘‘ The 
Corrosion of Copper and Some Copper Alloys in 
Atmospheres Highly Polluted with Coal Smoke.’’ The 
author, who is a member of the research department of the 
L.M.S. Railway Co., Derby, includes the following 
information of tests of wires:— 

‘“* Galvanized-steel wires used to operate railway signals 
have very short lives in tunnels used by steam trains, some- 
times as little as six months. Experiments have, therefore, 
been made with two copper alloys which, when hard 
drawn, had the necessary mechanical properties. These 
were bronzes containing 2 per cent. of cadmium or tin. 
Wires consisting of seven 17-S.W.G. strands were put into 
service in four tunnels of the London, Midland and Scottish 


Railway in 1936. The wires were supported on pulleys at 
the side of the tunnel about 18 ins. from the ground. 

‘‘It became evident, after a brief experience, that, 
although the wires were behaving well, the galvanized 
iron pulleys over which they ran were being corroded far 
faster than their neighbours carrying galvanized wires. A 
trial was therefore made of pulleys machined from a com- 
mercial Bakelite-fabric laminated sheet material, produced 
for service in the chemical industry.’’ 

He then discusses the behaviour of copper-alloy wires 
after 40 months of use, and mentions the, to us, more 
important information that ‘‘ the Bakelite-fabric pulleys 
appeared almost unchanged by their service.’’ 

While it is now several years that pulleys cut from 
laminated fabric have been in use all over the world, it is 
not often that they undergo continual service under such 
conditions. 
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ADHESIVES and CEMENTS 


In the preceding five issues the author completed the sections 
under phenolic and urea-formaldehyde resin, cellulose, polyvinyl, By 


polystyrol and glyptal cements. In these pages he completes 
the series with casein adhesives 


ASEIN for the base of adhesives is prepared from 

milk by acid coagulation processes. The casein thus 
precipitated is insoluble in water, and can be separated 
by filtration, washing and drying. It is soluble in 
alkali, and the latter forms an essential ingredient of all 
casein glues. This feature is of importance in the case 
of aluminium alloys, first, because excessive alkalinity 
may result in progressive corrosion, secondly, because 
the right degree of alkalinity promotes superficial attack 
of the metal and gives a more intimate bond than would 
otherwise result. 

Another point to bear in mind is the fact that casein 
glues differ from ordinary fish and bone glues in that 
they require using rapidly after mixing with water. 
Either they are purchased as proprietary powders or 
mixed on site. 

The ingredients employed, other than the casein itself, 
determine the “life” of 
the glue in the wet con- 
dition, its adhesive pro- 


Table 13.—Typical Formule for Casein Cements and Adhesives. 


E. E. HALLS 


However, commercial casein cements and adhesives 
generally contain alkali greatly in excess of these 
values. Typical formule are given in Table 13. A 
proprietary casein cement gave :— 

By Weight. 


Moisture ... — ar nt .. 6% 
Casein... sa iso _ ... 438% 
Magnesium oxide par “es .. 14% 
Alkali phosphate — as ... 87% 


The use of these compounds, then, in connection with 
aluminium alloys must be undertaken with due caution 
and only after appropriate service tests. The suggestion 
might be put forward here that the alkali phosphate 
acts, to some extent, as an inhibitor, preventing undue 
chemical attack of aluminium (and of other metals) ; 
its influence might be reinforced by the addition of 
reagents of a more pronounced inhibitive character, 
although the chromates 
appear to be ruled out on 
account of the irreversible 








perties, moisture _ resist- Sample No. 

ance and flexibility. For 

example, casein and a Composition %% by Weight: 
aa A Lactic Casein me “< 

caustic soda yield a good aa. . 

glue, having good heat- Stoked Lime 


Tri-sodium Phosphate .. 
Sodium Fluoride .. a 
Sodium Sulphite .. 
Sodium Arsenate. . 
Sodium Silicate .. 


and - water- resisting pro- 
perties, but a wet life of 
not more than 30 mins. 
Sodium carbonate or 














42 43 44 modifying effect they 
exert on casein in the 
i P ‘ai presence of light. A high 
45 ate ee alkali content is probably 
12.5 i one of less significance in the 
4.0 om < case of magnesium alloys, 
1.0 ~ ~ and, here, again, phos- 
zn ae = phates might tend to exert 
100.0 100.0 one an inhibitive action. 





tungstate, ammonia _ or 
borax, give less caustic 
glues, but still with a short, wet life. Consequently, 
calcium hydroxide, or a mixture of sodium silicate and 
lime, are more usually employed. 

About 1 per cent. of copper sulphate or chloride is 
added to improve water resistance. Proprietary glues 
often contain colloid-like agents, e.g., tannic acid, 
calcium tannate, etc., to improve adhesion. Sodium 
resinate is included in casein glue for fixing paper labels 
to metal, not only because it promotes adhesion, but 
also for the quality that it imparts of resisting peeling 
off under conditions of damp or heat. 

Casein glue possesses advantages over other aqueous 
animal and vegetable glues. They may be applied cold, 
they exhibit considerable resistance to heat and damp, 
whilst for reduction to paste form they require a 
little water, thus offering negligible shrinkage. 

The ratio of casein content to alkali concentration 
required to produce solubility varies with the alkali 
used ; the following are approximate values for one part 
of casein :— 


Parts by 

Weight. 
Ammonia (S.G.O.880) ee .-. 0,082 
Boras -... ae aa xe ... 0.145 
Sodium carbonate te fei .. ©0.05 
Trisodium phosphate ... is ... 0,12 





The casein glues have 
established an almost 
unchallenged field for securing plywood and veneers, 
for label sticking, for securing the paper seams on 
cigarettes, for cementing casein and other plastics, and 
fixing wooden and rubber floorings. For the light 
metals they are used for securing fabric coverings (e.g., 
to automobile bodies, artificial limbs, etc.), fixing cork 
or paper liners in metal bottle caps, fixing labels, and 
for securing the metal veneer to metal-faced plywood. 
They may also be used for fixing vulcanized fibre and 
linoleum to metal. In fact, most metal adhesion 
problems are solved with casein. 

The following procedure has been found most satis- 
factory for securing woven-asbestos cloth to aluminium 
or its alloys with casein adhesive. The metal com- 
ponents are thoroughly precleaned to remove oil and 
grease, solvents such as coal-tar naphtha or trichlore- 
thylene in a vapour, or liquor/vapour, degreasing plant 
being employed. Chemical treatment or mechanical 
preparation by scratch brushing, abrasive blasting is not 
required. 

The casein cement employed is a cold-water glue 
prepared as required from the selected proprietary 
powder. Four parts by volume of powder are stirred 
gradually into four parts of water, stirring being con- 
tinued until the mass stiffens. It is allowed to stand for 
15 mins., during which period its physical condition 
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changes, its consistency becoming that of a thick syrup. 
Then, one volume more of water is stirred in, and the 
glue used at once. 

It is applied uniformly to both sets of mating 
surfaces (the metal and the asbestos), using a fibre 
brush. The components are carefully and accurately 
placed together with the avoidance of air pockets and 
gently pressed together. The glued parts are held in 
position by light pressure for at least four hours, during 
which time drying-out and setting of the cement 
become completed. 

Four casein glues, examined by humidity test to 
ascertain their value as adhesives for sticking fibre to 
metal, gave the following results. The test consisted 
of sticking vulcanized fibre to semi-silver steel test 
pieces 4 ins. by 2 ins. After jointing, a period of 
24 hours was allowed to elapse to ensure that the 
compound had dried. 

Sample (a) proved to be useless, as it was possible 
quite easily to separate the fibre from the metal after 
24 hours’ drying; (b), (c) and (d) were immersed in 
cold water for two hours; after this treatment joints 
made with (b) and (d) could be separated, but those 
made with (c) were quite adherent. 
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Three new test pieces were prepared, using glues (b), 
(c) and (d). The dried specimens were placed in the 
humidity tank and gave the following results : — 

After five days (d) was unsatisfactory, (b) was 
good and (c) was slightly inferior to (b). 

After one month (b) was still the best, (c) could 
easily be separated and (d) had fallen apart. 

After 2} months (b) was easily separated. 

Test pieces with bases of abrasive-blasted steel 
were stuck together with glue (c) and placed in 
the testing cabinet. The joint was still firm after 
14 days, but had fallen apart after two months. 

These tests show the limitations of casein with respect 
to excessive dampness, the improvement imparted by 
sand- or shot-blasting and the desirability of choosing 
the best cement by trial under conditions likely to 
simulate those encountered in service. 

The humidity tests referred to in the foregoing 
represent reasonably severe conditions of fluctuating 
temperature and humidity in the apparatus shown 
diagrammatically in Fig. 14. It consists of a zinc-lined 
teak cabinet, in the base of which is placed a tray of 
water. The cabinet is heated by electrical heaters 
controlled by variable resistances. The specimens, 
suspended from glass rods, are exposed in the upper 
half of the chamber. 

The test temperature is controlled at 55-60 degrees C. 
during the day period of eight hours, the cabinet being 
allowed to cool off to atmospheric temperature during 
the night. Humidity is maintained at 70-75 degrees 
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during the day and rises to 100 degrees with condensa- 
tion upon the specimens during the night. 

Many of the paste and solution-type cements and 
adhesives can conveniently be applied from a pressure 
container. All the paints and varnish forms and the 
various cellulose solutions have been manipulated in 
this manner, using a reservoir shown diagrammatically 
in Fig. 15. The reservoir is a container tested at 
80 lb./sq. in. air pressure. It is mounted to swivel 
and to be capable of vertical adjustment. Mains air 
pressure is applied through a reducing valve and safety 
device at B. The orifice at the bottom is provided 
with a cut-off tap and fitted with an outlet of suitable 
shape; that is, flat, conical, tubular, etc. Operating 
pressure is about 5 lb./sq. in. Usually, jigs are pro- 
vided so that the work can be moved under a fixed jet. 

The present knowledge on the subject of adhesives, 
and techniques for their use, is in a disjointed condition. 
In certain directions it has been made very apparent 


AIR 
| PRESSURE 


Fig. 14.—Left: Diagram 
of humidity equip- 
ment. A, zinc-lined / 
teak tank. 8B, glass 

cover. C, suspension 
rod. D, perforated 
tray. -EE, trays of 
water. F, resistance 
for controlling heaters. 
H, fan for producing 























uniformity. 1 
WJ 
Fig. 15.—Right: Pres- | 
sure container for 
applying cements or 
adhesives. 
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that considerable research work has been done, and 
that within the limitations of the group, or groups, 
concerned knowledge relating to relevant compounds 
has been admirably systematized. 

This is the case with the rubber compounds and 
those based upon synthetic resins. To some extent 
progress has been made within the framework of the 
other groups dealt with here. The chemistry, too, of 
all the compounds, has been adequately explored, but, 
as has been indicated, the physics of their adhesion has 
been but little investigated. 

It is possible that further work upon the relationship 
between polar and unpolar compounds functioning as 
adhesives for the joining of polar and unpolar materials 
may yield valuable results. Nevertheless, certain 
generalizations, based upon work already done, cannot 
escape criticism and certainly appear to present many 
anomalies. 

These problems are raised in the hope that some 
controversy will be initiated as a result of the subject 
matter of this account. In addition, it is hoped that 
some inspiration will be given for the research work so 
obviously needed. 
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PRODUCTION 
NEWS 


PHENOL.—‘‘ On behalf of the pro- 
ducers of phenol, I have been asked 
to advise you that the Coal Tar Con- 
troller (Ministry of Mines) has agreed 
with the phenol producers a schedule 
of fixed prices for phenol. Each phenol 
producer now requires a licence to dis- 
pose of his phenol, and the conditions 
on the licence necessitate all the phenol 
being supplied in directions indicated 
by the Coal Tar Controller. Licences 
have been issued for May and June, 
and thereafter will be issued quarterly. 
The phenol suppliers are prepared to 
consider contracts for delivery in May 
and June, and each quarterly period 
thereafter commencing July 1, October 
1, January 1 and April 1, subject 
always to the issue of the necessary 
licence for disposal. Prices will be:— 


1 ton and under 2 tons... 103d. 
5 tons and under 10 tons... 93d. 
20 tons and over ... me 


“* Leeds. F. W. Batley. 
‘‘ (Whinney, Smith and Whinney.)’’ 


BEETLE CEMENT. — We have 
received from Beetle Products Co., 
Ltd., a copy of the new _ booklet 
‘ Beetle Cement ’’ which has been 
especially printed for the export 
market. It deals with the new synthetic 
cement, Beetle Cement H, which is in 
powder form, keeps indefinitely and 
only requires the addition of cold water 
to be made ready for use as a liquid 
glue. Our readers will remember that 
a description of this new cement was 
given in our last issue as being the 
logical sequence to Beetle Cement W, 
the liquid type that must be used fresh 
and whose life is limited to about three 
months. Beetle Cement H, therefore, 
makes the problem of export simple. 


B.S.S. FOR LAC.—Hitherto there 
has been no British Standard Specifi- 
cation for Lac, so that the issue of 
B.S.S. No. 954—1941 is of great 
importance to users and manufac- 
turers. The existence of many varieties 
of lac and their multiplicity of uses 
has influenced the form of the Specifi- 
cation which is concerned’ with 
‘whole ’’ natural lac. This means 
all lac material whatever its physical 
form (apart from debris of the lac 
insect and other adventitious matter) 
preserved throughout the processing 
operations to which the material may 
have been subjected. Later Specifi- 
cations for special types such as 
‘ de-waxed ’’ or ‘‘ bleached ’’ may be 
prepared, but the Committee does not 
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envisage such a_ development at 
present. 

The subject matter of the Specifica- 
tion is dealt with under the following 
headings: — Form and_ Condition, 
Sampling, Freedom from Foreign 
Matter, Ash, Iodine Value, Matter 
Insoluble in Sodium Carbonate Solu- 
tion, Matter Insoluble in Hot Alcohol, 
Solubility in Cold Alcohol, Flow Test, 
Heat Polymerization Test, Acid Value, 
Volatile Matter, Colour, Properties of 
the Lac Film, Matter Soluble in Water, 
Arsenic Content, Lead Content. 

The Specification can be obtained 
from British Standards Institution, 28, 
Victoria Street. Price 2s. Post free 
2s. 3d. 


THE BRITISH PLYWOOD 
MANUFACTURERS, LTD., 
announces that Mr. E. P. King, B.Sc., 
F.R.Ae.S., has joined its Board as 
director in charge of their new Aircraft 
Plastics Division. Mr. King is well 
known for the brilliant research which 
he has conducted in the development 
of plastic materials and their practical 
application to aircraft construction and 
has taken an important part in the 
development of De Havilland aircraft 
over a long period of years. In the past 
few years his most important contribu- 
tion to aeronautical development has 
been in the sphere of plastics where the 
moulded hollow wood blade is among 
his achievements. He is one of the 
earliest pioneers of plastics for aircraft, 
and the value of his work is empha- 
sized by the tremendous interest which 
it has aroused not only in Great Britain 
but throughout the world. The Aircraft 
Plastics Division of the company does 
not propose to limit itself to the repro- 
duction of small existing parts in 
plastic substitutes, but aims rather at 
the use of wood by plastic processes for 
the eventual production of major com- 
ponents and stressed parts of aircraft. 
To this work Mr. King brings not only 
an unrivalled knowledge of plastics but 
also his long experience as an aircraft 
designer, the combination of which is 
an essential condition of success in the 
development of plastics for aircraft. 


NEW ADHESIVES.—Semtex, Ltd., 
(Proprietors, Dunlop Rubber Planta- 
tions, Ltd., and Limmer and Trinidad 
Lake Asphalt Co., Ltd.) are now pro- 
ducing a wide range of plastic 
materials based on a specially treated 
rubber latex. These materials are 
applied in the cold plastic state to steel, 
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concrete, glass,-etc., to which they 
show marked positive adhesion. 

Outlets for these novel materials 
include deck sheathings for Admiralty 
and mercantile marine vessels, floor 
coverings for hospitals, public institu- 
tions, factories, etc. Decorative and 
utility types are available and give 
non-slip, jointless, dustless and damp- 
proof surfaces. 

Special adhesive grades are utilized 
for assembling Bakelite parts, for fix- 
ing glass to metals, and so on. 

Semtex materials are resistant to 
chemical action, and are unattacked, 
for example, by caustic potash or 
caustic soda, even in hot strong solu- 
tions, or by the common mineral acids 
in moderate concentration. 


MAY AND BAKER, LTD., inform 
us that the office of the company was 
removed on May 31 to 23, Crendon 
Street, High Wycombe, Bucks. The 
telephone number is High Wycombe 
1091, and the telegraphic address is 
Rhodoid, High Wycombe. The 
address of the works of the company 
has not changed. 


JULIUS BLUM AND CO., Plastic 
Shapes Division, 532, West 22nd 
Street, New York City, announce that 
the first open stock of plastic tubing, 
in transparent and opaque colour, is 
available for immediate delivery in 
quantities ranging from 1 ft. to 
10,000 ft. 

The Plastic Shapes Division has on 
order more than 10,000 lb. of stock 
material, which will include a full line 
of wallboard mouldings and _ table 
edgings in unique design. Samples of 
all this material have been made under 
regular manufacturing conditions. 

The company welcomes all inquiries, 
and will send samples on request. 


OBITUARY 


Many of our friends in the plastics 
industry will hear with regret of the 
death through enemy action of Gerald 
Gordon Honour who, while on the 
publicity staff of Temple Press Ltd., 
did so much to introduce this 
journal throughout the country, and 
carried out many investigations as to 
the applications of plastics in engineer- 
ing, in textiles and other industries. 
He enlisted, at the age of 37, in May, 
1940, and subsequently became a 
member of a Bomb Disposal Squad, 
Royal Engineers. 
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SCREW THREADS IN PLASTICS 


In This, the Second Section of 

the Account, Are Considered 

Mould Designs for the Pro- 

duction of Moulded Threads 
in Plastics 


N the first part of this account, pre- 

sented in the April issue of Plastics 
(page 76), were discussed the relative 
mechanical strengths of moulded and 
cut threads in plastics, on the basis of 
data revealed by current investiga- 
tions. Certain conclusions were drawn 
as to the design of male and female 
threads in the synthetic resins. It was 
indicated that practical considerations 
often necessitated a compromise 
between what is theoretically desirable 
and what can, in fact, be achieved in 
practice. 


Design of Moulds 


At first the problems arising during 
moulding external threads will be dis- 
cussed. For large external threads 
detachable mould rings containing the 
threaded portion are recommended 
for several reasons. Such rings (Fig. 
5) can be taken out together with the 
finished piece and then unscrewed out- 
side the press. A further advantage, 
according to K. Brandenburger, com- 
pared with a design according to Fig. 
4, is the good ventilation. In the 
latter mould a moulding period of 
six to eight minutes was required, with 
the result that still, included air caused 
a porous part. If vent holes merely 
were provided in this mould, it would 
be very difficult to clean the holes after 
the moulding. In the case of detach- 
able rings the ventilation is easily 
effected and the channel can be kept 
clean. Time saving is obtained if 
spare sets of rings are used; whereas 
the first set of rings remains in the 
finished piece another set of rings is 
used when loading the mould again. 
Thus the unscrewing operation is 
facilitated as the component has time 
to cool down and any risk of deforma- 
tion of warm components is avoided. 


Moulding from Preforms 


According to the same _ author, 
threaded rings and cap nuts are more 
favourably moulded with preforms 
instead of loose press powders (Fig. 6 
and Fig. 7). In the first case the 
filling space of the mould and there- 
fore the mould itself becomes smaller. 
The greater filling space requires a 
higher pressure and the generated 
flash will be so large that an economi- 
cal use of the mould becomes question- 
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Fig. 4.—Incorrect mould design, for 
external threads. Lack of venting 
gives porous mouldings. 
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Fig. 5.—Mould for external threads. 
Correct design with detachable ring 
and vents. 











Fig. 6.—Considerable pressure is re- 

quired for the production, from 

powder, of a cap nut in the mould 
illustrated above. 
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Fig. 7.—As opposed to the mould 
illustrated in Fig. 6, that shown above 
employs a preform. 
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Fig. 8.—Design of mould for production 
of two threaded portions on a single 
workpiece. 





Unscrewing Operations are 

an Unfortunate Concomitant 

of This Technique. Only 

in Special Instances Can They 
be Avoided 


able. In any case, the flash generated 
by the preform-filled mould will be 
considerably smaller and the pressure 
lower, as the material has to perform 
through a shorter path. 

Usually threads are provided in the 
lower mould part to facilitate the 
removal. If they cannot be avoided 
in the upper half of mould, presses 
with turntable mould heads are some- 
times recommended. 

Fig. 8 shows an interesting example 
for the design of a mould for two 
threaded portions on a single part. The 
bigger upper thread is contained in a 
detachable ring, whereas the lower 
smaller thread is combined with the 
upper mould half; the use of a detach- 
able pin would be recommendable. 
The component is ejected by a device 
in the lower mould part. For Jarge 
internal threads threaded shells, simi- 
lar to those used for external threads, 
can be provided, having an internal 
hexagon or square for the correct loca- 
tion and for the necessary unscrewing 
operation (Fig. 9). 


Application of Pins 


For smaller threads, however, 
pins have, in general, to be 
applied, for which several suggestions 
for simple and more elaborate designs 
exist. A simple pin (Fig. 10) with a 
slotted head fitting into a hole in the 
upper mould head seems not fully 
satisfactory, as no means for correct 
location in both directions are provided. 
A better design is that according to Fig. 
11; here the pin is fixed by a collar 
with conical seat and is held in its 
position by a spring-loaded steel ball; 
the head may be provided with a slot 
or a square. For bolts in the lower 
mould part the spring-loaded ball may 
be omitted (Fig. 12), as the weight of 
the pin secures its correct position, and 
is supported later by the pressure in 
the plastic mass. The unscrewing 
operations are performed outside the 
press as the pin becomes connected 
with the finished part. 

For side walls the design, according 
to Fig. 11, is acceptable, but a better 
idea is undoubtedly that in which the 
pin is provided with an additional 
thread of larger diameter, but of the 
same pitch. On detaching the pin, the 
thread is simultaneously unscrewed. 
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Fig. 10 (above). 

—Detachable 

pin design 
Fig. 9 (above).— which in prac- 
Shell with ex- tice gives un- 
ternal threads satisfactory 
for forming in- operation. 
ternal threads. 














Unscrewing Operations 

These operations, an almost neces- 
sary evil with moulded threads, should 
be carried out outside of press and 
mould, so that mould and press can be 
operated independently. This makes 
necessary a number of spare threaded 
parts which can remain connected for 
a definite period with the finished 
parts. These threaded elements are 
taken from the part after this has been 
cooled, an operation which is rela- 
tively easy as the heat contraction of 
plastics is about one-fourth to one 
fifth that of steel. The mould inserts 
can be unscrewed (a) by hand, using 
a screwdriver or spanner; (b) 
using a small hand-driven crank or 
attachment (Fig. 13) or a specially 
designed motor-driven apparatus. 
This latter device has proved to be 
extremely useful, as it can be worked 
even in very restricted positions. Such 
a device can be driven by a } h.p. 
motor through a flexible shaft operat- 
ing at 1,400 r.p.m. The thumb of 
the operating hand presses a small 
lever which works a friction clutch. 


Unscrewing by Press 


A novel idea is to use for the un- 
screwing operation the upwards stroke 
of the movable press head. Such a 
principle will involve, of course, some 
obvious complication in the construc- 
tion of such a head, which seems to be 
justified only in the case of mass pro- 
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} 
Fig. 15 (above)—Design permitting 
elimination of unscrewing operation. 
Electric torch with divided housing. 


duction, as, for instance, in the case 
of lamp-holder caps. Such a press 
and mould head are described in B.P. 
519,878 (Fig. 14) for producing four 
lamp-holder caps simultaneously. The 
operating press spindle (1) acts on the 
movable head (2). The pressure is 
taken by a ball thrust race (4), per- 
mitting simultaneously the relative 
rotation between mould head (2) and 
screw (1). In 5 and 6 the upper and 
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lower mould parts of two of the four 
provided lamp holders are shown. The 
parts (6) are placed in the stationary 
base (7). The mould parts (5) are 
rotatable on axis (8) and equipped with 























, A Fig. 12 (left and 
ZY me above).—For the 
Z if bottom part of a 
(4, /) mould, a detach- 

Xx 4) able pin of this 
Y, WY design has proved 
satisfactory. 


a wheel (9), engaging an idler wheel 
(10), the spindle (11) of which ‘is 
situated in mould head (2). This 
wheel and all the other three wheels 
for operating the spindles (8) are 
arranged round a single gear (12) 



































Fig. 13.—To facilitate unscrewing work 
(an operation which can rarely be 
avoided in moulded-thread produc- 
tion), the small crank and chuck device 
illustrated here may be used. 




































































Fig. 14.—Although relatively compli- 

cated in design, successful results have 

been claimed for the press shown 

here. The unscrewing operation is 

carried out mechanically during the 
upward stroke. 





cHuck revolving the gears. 
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Fig. 11 (right).— 
Improved design 
of detachable pin 
for top: and side 
parts of moulds. 





which is driven from the spindle by a 
spring-loaded, one-direction face clutch 
(13). The drive is transmitted only 
during the upward stroke, the ratio 
is so selected that it compensates for 
the relative screw pitch between press 
screw and lamp-holder screw. During 
the downward stroke the screw rides 
freely, thus no movement is trans- 
mitted. On completion of the mould- 
ing period the screw spindle (1) 
reverses its direction, thus lifting the 
mould head and _ simultaneously 
To ensure 
that the moulding remain station- 
ary, essential for the unscrew- 
ing operation in the lower mould 
(6), some usual kind of rib- 
bing at the outer circumference 
should be provided. It may be men- 
tioned that the incorporation of the 
described mechanism in the heated 
mould will perhaps entail difficulties, 
and that components in the hot con- 
dition will be liable to damage. 


Avoiding Unscrewing Operation 


In the fcllowing, two methods will be 
described which came to the know- 
ledge of the writer, and where the 
unscrewing operation could be entirely 
omitted. The principles, however, are 
not always applicable. 


Fig. 16 (left).— 
Single - thread 
nut enabling 
moulding pin 
to be elimi- 
nated and, 
hence, simpli- 
fying manipu- 
lation. 


The moulded house of an electric 
torch was divided along the centre 
section (Fig. 15) with the further 
advantage that two flat moulded com- 
ponents resulted, instead of the single 
and high moulding. Every mould half 
therefore received only half of an 
external screw thread. Asa necessity, 
both thread halves have to fit exactly 
so that when pressed together they give 
the applied cap nut one continuous 
screw thread. In the case of a single 
screw thread in a cap nut giving just 
one full turn (Fig. 16), it is possible 
to avoid the threaded bolt, as one side 
of the thread is formed by the upper 
mould; the other by the lower mould. 
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Inquiries and Answers 


(In Which is Included General Correspondence) 


IMPORTANT NOTICE: If inquirers wish to receive 

replies by post, a stamped and addressed envelope must 

be included in their letter. It is understood that the 

submission of a problem to the Editor permits its 
publication in this journal. 


Plastic Venetian Blinds 


With regard to our mention in the May issue of the 
laminated venetian blinds made by the Rex Co., Inc., 
Boston, Massachusetts, we have received the following 
additional note from Major Mohr, of the Micanite and 
Insulators Co., Ltd. He states, “ you refer to 
slats made of *‘Laminoid,’ a laminated material made 
by the Mica Insulator Co., who are our associates in 
America. The trade name of their product is not 
‘Laminoid,’ but ‘Lamicoid.’ the centre portion of 
which word, ‘mico,’ indicates the name of the com- 
pany, Mica Insulator Co.” 


Source of Polystyrene 
On page 98, in the May issue of Plastics, a material 
by the name of “ Trolitul” is mentioned as being suit- 
able for the purpose of making containers for 
hydrofluoric acid. 
We should be glad if you could tell us where we 
could obtain this material. E. A. OLLARD 
Birmingham. (R. Cruickshank, Ltd.). 
[Epitor’s Note.—Trolitul is the German trade mark for 
polystyrene sold by Venditor Kunstoftverkaufsges, 
m.b.h., Troisdori, near Cologne. In this country poly- 
styrene is made by British Resin Products, Ltd., under 
the trade name Distrene. We should be glad to hear 
further from the inquirers as to the success or otherwise 
of this application. We have also noted the claimed 
resistance of polystyrene to hydrofluoric acid in American 
literature. ] 


Plastics Press Wanted 

We are urgently requiring a plastics press, preferably 
second-hand, and should be glad to know if you could 
give us the name of a possible supplier. 

We require a high-temperature and high-pressure 
press with as many daylights as possible for reinforced 
phenolic plastic moulding. The area of platen we 
should like to be as near 40 ins. by 50 ins. as possible. 
The pressure from j} to 14 tons per square inch, and 
temperatures from 140 degrees C., and the whole thing 
to be fitted up with a cooling circuit. 

This is the size we want for general production, and 
if possible to obtain, we should like a smaller model 
just for experimental work. 

Nailsworth. E. A. CHAMBERLAIN, LTD. 
[Epitor’s Nore.—Will those interested please write direct 

to the inquirers. | 


Gelatine Shapers 
Your name has been given to us by British Cellophane, 
Ltd., who thought that you could possibly help us by 
giving us the manufacturers who are to-day in the 


position to undertake the making of gelatine containers. 


We understand that Utilex, Ltd., have discontinued 
supplying these goods owing to their plant being put 
to Government work. 
THE FENTON MANUFACTURING Co., LTD. 
Tiverton. 

[Epiror’s NotE.—You might try John Green and Son 
(Enfield), Ltd., and Langheck and Co., Ltd. We should 
imagine that all this type of work has diminished because 
of Government demands. Transparent containers from 
thin cellulose acetate sheet has long been carried out by 
Phipps Plastic Products, Ltd., Plastilume Products, Ltd., 
Cascelloid, Ltd., G. H. Gregory and Co., Ltd., Hadley 
and Co., Ltd. Most of these are doing important Govern- 
ment work. ] 


Torch Case Tops 
We are sending you herewith a rough sketch of the 
top we require in a light colour material for the top of 

our torch cases. If you can get us in touch with a 

manufacturer who could supply this article we should 

be much obliged. THE DENNIS RADIO Co. 
London, W.2. 

[Ep1ror’s NoteE.—The object is of a ‘‘ truncated ’’ hemi- 
spherical shape with a }-in. hole. It is threaded at the 
base to fit on to the torch case top. We shall be glad to 
forward letters to the inquirers. ] 
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Resin Impregnated Papers 


We have received information from Ellison Insula- 
tions, Ltd., further to the inquiry last month by 
Mr. T. Holland, that this company does not supply 
impregnated papers, but only the finished material in 
the form of Tufnol. 

We have also received a request from Micanite and 
Insulators, Ltd., that we add this company’s name to 
the list of suppliers of this material. 


Rubber Substitutes 
We have been advised to use for one of the machines 
we manufacture a cylindrical shape made from what the 
producers call rubber substitute. We should be glad 
to have your opinion as to what this compound is; for 
example, is it synthetic rubber? 
J.G.S. and Co. 
{Epiror’s Note.—We are unable to tell more precisely 
without seeing a sample. Alternatively, we should like 
to know the use to which the object is to be put. It 
seems unlikely that the producers should call the material 
rubber substitute if it were a synthetic rubber. The old 
and well-tried rubber substitutes in the printing trade, 
for example, are normally called ‘‘ factices’’ and consist 
of soft or hard rubber-like or jelly-like materials made 
from vegetable oils. The usual methods are to heat 
vegetable oils with sulphur or sulphur chloride until the 
desired consistency is attained. The higher the sulphur 
content the harder the finished compound. Factices can 
be mixed on rollers with pure rubber or synthetic rubber 
according to the purpose for which the finished material 
is to be used, but we believe they can be used for many 
purposes. Your cylindrical shape may, therefore, be 
pure sulphurized vegetable or a mixture with rubber or 
synthetic rubber or both. ] 








